was homogenized in a HDPE plastic barrel using custom-built roller system, and oven dried before sieving.
23
The soils were sieved to <250 µm size to collect a ͂ 1L volume (see Figure 1 below) using C1 platform shaker 24 (CLASSIC C1, # 990324164). Once the soils were sieved to <250 µm size, half of its total volume was sieved down to 25 ranges of <250 µm to >150 µm, <150 µm to >75 µm, <75 µm to >38 µm, and <38 µm (Figure 1 ) to examine the 26 influence of these size fractions on IVBA and speciation of Pb and As. At each step of sieving down from <250 µm,
27
<150 µm, <75 µm, and <38 µm, the weight of each fraction was recorded to determine the percentage of different size 28 fractions present in each soil. A portion of the remaining <250 µm size soil volume was sieved to collect a bulk <150 29 µm fraction; and portions of each of these fractions (sieved <250 µm and <150 µm) were ground to <38 µm using 30 800M Mixer/mill using tungsten carbide grinding vials. About 10 g of soil samples were used for each loading for 31 consistency, and to avoid vial damage during grinding. The purpose of comparing sieved <250 µm and <150 µm versus 32 ground <250 µm and <150 µm was to examine the impact of speciation controlling IVBA extractability of like 33 materials at different particle size. The stock for sieved and ground samples were stored in the airtight HDPE plastic 34 containers at room temperature.
35

Bioaccessibility assays
37
For IVBA analysis, EPA Method 1340 at pH 1.5 was employed, which was developed to predict Pb relative 38 bioavailability; this assay is currently in the process of being validated by EPA for As ( Bradham et al. 2016; Diamond, 39 2016). In vitro assays were performed in triplicate for each soil and included 0.5 g of each soil in 50 mL extraction bioaccessibility (IVBA) was determined and expressed as %IVBA = (in vitro extractable mg Pb or As per kg soil 48 divided by total contaminant mg Pb or As per kg soil) × 100.
49
Quality assurance and quality checks 50 51 Quality control tests were conducted while measuring total Pb and As. Specifically, a procedural blank, a 52 standard reference material, and a duplicate sample were analyzed along with every batch of 10-12 samples. Similarly,
53
for IVBA, quality controls tests were conducted by referring IVBA procedure (EPA Method 1340 at pH 1.5). For 94.1 ± 0.3 302.4 ± 2.5 31.1 ± 0.1 1470.2 ± 3.5 2053.6 ± 17.6 71.6 ± 0.2 BO <150 P 103.9 ± 08 301.5 ± 2.9 34.4 ± 0.2 1536.3 ± 9.8 2078.6 ± 15.8 73.9 ± 0.5 SOFc-1 <250 ->150 S 120.2 ± 1.7 672.8 ± 19.8 17.9 ± 0.2 4333.5 ± 46.5 6076.2 ± 76.4 71.3 ± 0.7 SOFc-1 <150 ->75 S 104.8 ± 0.9 663.0 ± 8.9 15.8 ± 0.1 4208.5 ± 28.5 6462.6 ± 99.8 65.1 ± 0.4 SOFc-1 <75 ->38 S 130.8 ± 0.5 639.5 ± 12.2 20.5 ± 0.1 4841.0 ± 18.9 6448.6 ± 70.6 75.0 ± 0.3 SOFc-1 <38 S 165.9 ± 0.5 762.9 ± 3.7 21.8 ± 0.1 6302.6 ± 14.5 7721.5 ± 33.0 81.6 ± 0.2 SOFc-1 <250 S 119.9 ± 4.3 640.2 ± 11.2 18.7 ± 0.7 4494.4 ± 158.0 6261.8 ± 76.9 71.8 ± 2.5 SOFc-1 <250 P 143.3 ± 1.1 658.4 ± 9.9 21.8 ± 0.1 4951.0 ± 31.2 6546.2 ± 92.0 75.6 ± 0.5 SOFc-1 <150 S 122.0 ± 1.5 717.4 ± 37.9 18.6 ± 0.2 4604.4 ± 8.1 6364.5 ± 198.0 72.3 ± 0.1 SOFc-1 <150 P 143.7 ± 0.9 760.7 ± 14.4 17.8 ± 3.8 5008.3 ± 14.1 7618.8 ± 123.0 76.6 ± 0.2 
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